Reutilization of insulin receptor and hormonal response in cultured foetal hepatocytes: the effects of chloroquine and vinblastine.
The effects of chloroquine and vinblastine (10-100 microM) on insulin degradation and biological action were studied in cultured foetal rat hepatocytes. Insulin degradation, as measured by the release of trichloroacetic acid-soluble radioactivity from 125I-insulin into the medium, was strictly cell-associated, saturable with respect to insulin concentrations and linearly related to the amount of cell-associated hormone. The maximal rate of insulin degradation was 4,700 molecules/min per cell, and its KM about 5 nM. Thus, insulin receptors (30,000 sites/cell; half-life close to 13 hr) must be reutilized 450-fold before being degraded with an average time of reutilization inferior to 10 min. In the presence of 70 microM chloroquine or 100 microM vinblastine, insulin degradation was inhibited by 80% and the amount of cell-associated hormone enhanced 2-3-fold. Nearly total inhibition of insulin-stimulated glycogenesis was obtained with 70 microM chloroquine and 45 microM vinblastine. When hepatocytes were preincubated with chloroquine or vinblastine, insulin binding remained high for up to 4 hr, then progressively decreased thereafter. The addition of 10 nM native insulin during preincubation with the drugs resulted in an earlier and more pronounced decrease in insulin binding, whereas native insulin alone did not induce any change. Both the inhibition of insulin degradation and onset of receptor down-regulation suggest a drug-induced impairment in the receptor reutilization. This defect is correlated to a loss of the glycogenic effect of insulin in cultured foetal rat hepatocytes.